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ABSTRACT

and resistant, and groupings were similar to those reported from fleld tests using C. lindemuthiansum and
C.truncatum on cowpes and soybean cultivars. . AT X 2
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INTRODUCTION herwise blend unbalanced diets (IITA, 1985;

Singh and Rachie, 1985). ‘They are also highly

Cowpea(Vignaunguiculatal; Walp)andsoybean compatible as companions with a wide range of
(Glycine max L.) are high in protein and other food and fibre crops. These two crops, however,
essential nutrients which greatly improve orzzlsufferdiseasedamagewlﬂch have gready reduced



§773

their production in Nigeria. Ina bid to effectively
manage cowpea and soybean diseases, several
control measures have been adopted (IAR, 1984;
IITA,1985). However, themosteffectiveapproach
to managing diseases is the selection and breeding
fmdiseasemﬁstatnvarfwﬁ&B(Nwankiﬁeml., 1987).

Phytotoxic metabolites of pathogens. play
significant roles in pathogenws In this study,

MATERIALS AND METHODS

Cowpea and soybean leaves, stems and pods
showing symptoms of anthracnose and brown
blotchdiseas%wetecollectedfrandemonsh'aﬁm
plots at the International Institute of Tropical
Agriculture (IITA), Ibadan, Nigeria. The samples
werewashedinrunningtapwatcr,andcutinto
small pieces. These were then surface sterilized
using 10% sodium hypochlorite, and, rinsed in
five successive changes of sierile distilled water.

The infected portions were plated out in Poiato

Dextrose Agar (PDA) and incuba ated for 6 daysat
26°C under 12-hr yperiod. - The causative

>

pathogens were identified by microscopic
examination as well as comparing the isolates
with standards which were obtained from the

Pathology Laboratory of IITA, Tbadan.

Screenhg for disease resistance. Fourteen

" distilled water.
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were individually spot inoculated on one-half of
each leaflet.

On the other half, spots of

through the centre of each spot.
lwveswereplacedinsxerﬂemoistPeuidishes

. and incubated at 26°C, and disease reaction

observed after 24 hours. Three leaves per plant
were inoculated foreach crop type and these were

cultivars of cowpea and soybean were screened
with the toxic metabolites of C. lindemuthianum

and C. truncatum. -Screening for resistance (o

amhracnoseandbromblotchmboﬂ\cowpeaand

“soybean was carried out using leaf, stem, and pod

puncture bioassay techniques. Eight week - old

cowpeaandsoybean leaves, stems, and pods from

the showing nosymptomsofinfection
were excised from the shoots and brought to the
b They were rinsed in ranning tap
water, dipped in 10% sodium hypochlorite for 30
scconds and then rinsed in five changes of sterile

The plant parts were individually

placed in stcrile Petri dishes lined with moistened
sterile. filter paper. Subsequently, three 10 pL

droplets. of the. concentrated phytotoxic
metabolimwereplaccdmmeseplampanswhich
were then punctured with sterile needles at the

~ centre of each droplet. Ten leaves, stems, and

" - pods were inoculated per cultivar of each crop

Toxin Production. Erlenmeyer Flasks (250 m),

containing 100 ml of sterilized Czapck Dox

medium, were inoculated with three fungal .

mycelial disks (5 mm diameter) cut from the
margin of 5-day-old:cultures ‘of the pathogens.

The flasks were shaken at 100 rpm for 21 daysat -

26°C. Mycelial mats were removed by passing
the cultures through four layers of cheese cloth.

The filtrates were then reduced i0 1/10th of their

original volumes in a rotary evaporator at 40°C.

Bioassay. Leaves of cowpea (cv.IT 1784E-16)
and soybean (cv.SAMSOY) known to be
susceptible to Colletotrichum spp. were raised in
the house. - After 8 weeks, the leaves were
excised with sterile razor blades at the petioles
and covered with wet sanitary cotton. Ten
microlitres of the metabolites of each pathogen

type and these were replicated three imes, .

" Tegt plants were rated for reaction using 8

modified lesion diameter scale of Sudi and
Podhardizky (1959) as follows! < 70 mm =
highly Tesistant; 7.1-11.0 mm = resistant; nt; 111~

15,0 mm = moderately susceptible; and 2 15.1

mm = susceptible. The diametor of necrotic

were recorded and transformed to log,. The data
were then subjected to analysis of variance and
the Least Significant Difference (LSD) was used
to seperate the means at P =0.05.

. RESULTS
The metabolites of C. truncatum and C.

lindemuthianum in culture were phytotoxic
cowpeaandsoybean,andmesymptomsprodwed
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TABLE 1. Response of 14 .cowpea cultivars 10 in vitro inoculation wnh phytotoxic metaboluas of

um truncatum and C. ﬁndemuthianum'

Moansizeofthenecmmlesm o =

C truncatum

-G ﬁndemuﬂ)ianum

‘Cultivar’ ' Leéavés Stems - Pods X Leaves ' ‘Stems .Pods . Xb .
"rfzs“z&w ~‘~j‘~“*2oz - 158 147 182a 207 163 146 172a
JVU3236 - 217 160 134 176a - 216 1592 141 .169ab
TW 300 204 154 . 146  172ab. 175 . 159 149 16.1 be
IT82E32 . 192 154 144  169bc 155 142 129 1429
TVU-1994. . 183 162 149 16.6 be 18.3 152 139  158cde
TVU-1990 182 155 144 162cd 185 14.1 128 152 def
me1P-1137 162 157 138 16.0cd 169 169  14.1 15.3 def
WE-BROWN 165 164 147 159d 186 154 136 1594
IT820.60 164 - 159 147 158d 185 163 139 : 163be
m~2245-4 176 157 137  157d 162 144 . 141 14.91g
TVU-3232 154 145 134 1460 152 142 = 133 143g
Te2699. . . 139 137 11.14 13.0f . 172 159 - 144 15.8 cde
810773 . 135 130 1.5, 1281 155 148 137  1471g
ITazd 116 121 112 1169 15.7 14.2 133 . 1449

-%Each value.is a mean of 5 rewcates (5 measurements per replicate) and isa tfansformatnon from the

log, of the original.value,

bValues followed by the sanie letters : are not sogmfmnﬂy dHfaront (P < 0.05) by the Least S:gnrhcant

‘ Duffereneas test

“by'the membolimes were similar to those induced
“by" the pathogens themselves.  C. truncatum
induced necrotic lesions on IT81D-994, TT82D-
699 TVU-3232andl'IBlD-‘773ofbetwemll 6

*TABLE? Hosponsosdusoybemculﬁvastom
* vitro-inoculation. with phytotoxic membolitas of

- Colletotrichum truncatum®
' Mean neaotoo lesion size (mm)
Cultivars Leaves Pod ~  Xb
§360-20 236 194 215a
Q322E - 236 188 213a-
“FEX9230 ‘229 188 209ab
SAMSOY 25.6 18.3 203 ab
4 1614-1E 219 19.3  206ab
- TGM-337 . - 207 18.9 19.8 bc
TGM-298 . | 20.3 28 19.4 be
‘11-851'-" ‘ 19.2 16.7 18.2sd
TGM~297 2 18.1 172 ' 17.7de
TGM-823 183 153" 18.8 def
TGX-536-020 7.8 152 ©  1656ef
“TGM-705 . 18.2 15.0 1541
TGM-236 . 106 10.1 103¢g
Pr17144 .35 7.2 53h

- SEachvalue isamoanofstepﬁcates(Smaasure-
-ments per replicate) and is a transformation from
the log, of the original value.
bValues followed by the same leiters are not
significantly different (P < 0.05) by the Least
Significant Differ

jand 14 6mmdiamem(’rable 1). Thmculuvars
‘wemcons:dmdmbemodemelysuscepubleto
- the toxic metabolite. “The other - lOcult:vatswere

susceptible.

All the 14 ~cowpea cultivars dxsplayed
susceptible necrotic lesiodis o the metabolite of C.,
lindemuthianum (Table 1). Five cultivars IT82E-

32, TVU 3232, IT82D-994, IT810-773 and 848-
22464 had necrotic lesions of beiwe

- 1400 -

14.90mm(mom!ymepmh). The miost
mmkmwmmmm

' TVU-3236 and ITS2E-16 while TVU-1990,

IT81D-137, TVU-1994; mmmm&m
showed intermediate reactions.

Soybean cultivars PI-17144 and TGM 236
hadmeannecromleslmof53mmand103
mm, respectively. These two cultivars' were
considered very resistant to soybean anthracnose,

‘while the rernaining 12 culuvars were snscepuble

(T: able 2).
DISCUSSION

‘Colletotrichum species are known to produce
‘phytotoxic metabolites in culture (Masatoshi et

al., 1976; 1978; Walker:and Templeton, 1978).
Toxnc metabolites were produced by the two
species tested in this study. Cowpea cultivars
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‘IT82D-994, IT845-22464 and IT82E-32 are
susceptible to anthracnose and brown

blotch discases (Adebitan, 1991). This

carresponds well with our results. Similarly, in
field and’ screenhouse studies, Ife brown and

'Ihereacﬁonsofmesetwocnﬂtivarswmetoxic

metabolites of the two pathogens also showed

that they were susceptible.
~ The soybean cultivars PI-17144 and TGM-
236 are resistant to anthracnose (IITA, 1987).
These cultivarsalsodemonstrated similar reactions
to toxic metabolites of the pathogens, while the
reactions of some of the other 12 cultivars to the
- toxic metabolites of C. trunctum corresponded to
the greenhouse and field screening experiments
(IITA, 1987). )
From these results therefore it appears that
screening for disease resistance with toxic
metabolites obtained from C. trunctum and C.
lindemuthianumis practicable. Also, with theuse
of these metabolites, rapid screening.of a large
population of the crops within a short period of
time (24 hours) is possible (Hell and Weber,
1986). Jais
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